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History of research — impactful studies

The New England
Journal of Medicine

©Copyright, 1994, by the Massachusetts Medical Society

Mobility

Use of a cane, walker, or wheelchair at base line
was associated with lower values of strength, gait ve-

Volume 330 JUNE 23, 1994 Number 25

EXERCISE TRAINING AND NUTRITIONAL SUPPLEMENTATION FOR PHYSICAL FRAILTY
IN VERY ELDERLY PEOPLE

Maria A. Fiatarone, M.D., EverLyn F. O’'Neny, C.T.R.S., Nancy Dovre Rvan, D.T.,
Karen M. Crements, M.P.H., Guipo R. SoLares, Pu.D., Miriam E. NeLson, Pu.D.,
Susan B. Roserts, PH.D., Josern J. Kenavias, Pu.D., LEwis A. Liesitz, M.D.,
AND WiLLiam J. Evans, Pu.D,

locity, and stair-climbing power. Four subjects in the
exercise group who had previously used a walker re-
quired only a cane after the study, whereas one non-
exercising subject who had used a cane required a
walker after the study. The exercise intervention

significantly 1mproved habitual gait velocity, stair-
climbing ability, and the overall level of physical ac-
tivity (Table 2 and Fig. 3). The nutritional supple-
ment had no effect on mobility.




Summary, To investigate the effects of cessation and subsequent resumption of training
on muscle strength in elderly men, 11 men (aged 65-77 years), just completing a 24-
week randomized controlled trial of recombinant human growth hormone (thGH) and
resistance exercise (thGH, n=6; placebo, n=5), detrained for 12 weeks and subse-
quently retrained for 8 weeks. During the detraining and retraining phase, subjects did
not receive thGH. The resistance programme included three sets of eight repetitions at
75% of one-repetition maximum (1-RM), three times per week, for 10 upper and lower

Ciinical Physiology (1997) 17, 311-324

Dynamic muscle strength alterations to detraining and bﬂdis ﬂ;erﬁm- Dynamic muﬂ;llﬂ strengtfh was asm by ﬂleil-RM method every 2
- weeks for 44 weeks. Needle biopsies of vastus late muscle were obtaiped from

refraining in Elderly men seven men. Muscle strength increased during initial training by 40-4%5-5%

(mean=SEM), ranging from 26-0+5-0 to 83-9+15-6%, depending on muscle group. In-
D. R. Taaffe and R. Marcus* creased strength was accompanied by hypertrophy (P<0-05) of type I (17-4%4-1%)

The Musculoskeletal Rescarch Laboratary, Aging Study Unit, Geriatric Research, Education and and I1 (25-8=12-4%) muscle fibres. Of initial strength gains, only 29-9+5-2% was lost
with den‘ammg Huweve.r type I and II fibre cross-sectional area reverted to pretram

Clinical Center, Veterans Affairs Medical Center, Palo Alto, and
*Depariment of Medicine, Stanford University, Stanford, California, USA

(Received 27 August 1996; accepted 27 December 1996) without a mgl:ufi-:nnt change in ﬁbrc morphuIngjr The re:aults indicate that i:lr.il:r]:,.r men
lose some muscle strength following short-term detraining, but that only a brief period
of retraining suffices to regain maximal strength. Reversal of fibre cross-sectional area
with detraining, and only modest improvement with retraining, suggests that much of
the retention in strength with detraining and reacquisition of lost strength with retrain-
ing reflects neural adaptation.




Abstract

Background: after 1 year, a home-based programme of strength and balance retraining exercises was effective in
reducing falls and injuries in women aged 80 years and older. The exercise programme had been individually
prescribed by a physiotherapist during the first 2 months of a randomized controlled trial.

Objective: we aimed to assess the effectiveness of the programme over 2 years.

Setting: 17 general practices in Dunedin, New Zealand.

Subjects: women from both the control group and the exercise group completing a 1-year trial (213 out of the
original 233) were invited to continue for a further year.

vere monitared for ? vears

Results: 81 (74%) in the control group and 71 (69%) in the exercise group agreed to continue in the study. After 2
years, the rate of falls remained significantly lower in the exercise group than in the control group. The relative
hazard for all falls for the exercise group was 0.69 (95% confidence interval 0.49-0.97). The relative hazard for a
fall resulting in a moderate or severe injury was 0.63 (95% confidence interval 0.42-0.95). Those complying with

the exercise programme at 2 years had a higher level of physical activity at baseline, were more likely to have
reported falling in the year before the study and had remained more confident in the first year about not falling
compared with the rest of the exercise group.

Conclusions: falls and injuries can be reduced by an individually tailored exercise programme in the home. For
those who keep exercising, the benefit continues over a 2-year period.

Keywords: community, fdlls, old age, physical activity, randomized controlled trial
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Progressive Resistance Plus Balance Training for Older
Australians Receiving In-Home Care Services: Cost-Effectiveness
Analyses Alongside the Muscling Up Against Disability
Stepped-Wedge Randomized Control Trial

Sharon Hetherington, Paul Swinton, Tim Henwood, Justin Keogh, Paul Gardiner,
Anthony Tuckett, Kevin Rouse, and Tracy Comans

In this article, the suthors assessed the cost-effectiveness of center-based exercise tmining for older Australians, The participants
were recipients of in-home care services, and they completed 24 weeks of progressive resistance plus balance training. Transport
was offered to all participants. A stepped-wedge mndomized contml trial produced pre-, post-, and follow-up outoomes and cost
data,_which were used to calculate incremental cost-effectiveness ratios per quality-adjusied life year gamed. Analyses ware
conducted from a health provider perspective and from a government perspective. From a health-service provider parspective, the
dimect cost of progmm provision was 533 par person, with transport adding an additonal 51,920 per pemon. The incremental
cost-utility ratio of the program relative to usual care was $70.540 per gquality-adjusted life year over 6 months, decreasing to
37,816 per quality-adjusted life year over 12 months, The findings suggest that Muscing Up Against Dizability offers good
value for the money within commonly accepted threshold values,

Keywords: cost-utility, effectiveness, exercse



International position statements and strategic plans
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Optimal Exercise Prescription Changes over Time
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Fig. 2. Sequential exercise programming for individuals with severe frailty should
align with the physical requirements necessary for mobility. The process begins
with PRT, emphasizing basic movements such as standing up from a seated
position or negotia®hg steps, as these are fundamental for lifting body weight and
initiating movement. Following sufficient strength development, the focus shifts
to balance exercises to maintain upright positions. Finally, endurance training is
introduced to support walking and other daily activities over extended periods.
This progression mirrors the natural demands of movement, minimizing the risk
of falls and promoting safe ambulation. PRT = progressive resistance training.
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Fig.| 4. Graphical illustration of the considerations for the prescription for secondary and tertiary prevention (disease expression and progression).
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FIGURE 1.

A public health framework for healthy ageing and the opportunities for public health
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Guideline Development Involvement
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Table 3 Australian and New Zealand Society for Sarcopenia and Frailty Research (ANZSSFR) Sarcopenia Diagnosis and Management Task Force final
statements and classification of recommendation

Number Statement Agreement (%) EBR CBR PP
Screening - ’
3 Provided that adequate resources and training are available, and 85.1

assessment is acceptable to the individual, adults at risk of sarcopenia
should be assessed for sarcopenia annually or after the occurrence of a
major health event.

4 Adults screened as positive for possible sarcopenia should be assessed 88.1
by an accredited health professional (or degreed, NZ) for further
assessment to confirm sarcopenia.

Diagnosis and assessment

5 The ANZSSFR endorses the use of the revised European Working Group 85.1

for Sarcgpenia in Older People (EWGSOP2) in clinical and research

settings.” including its validation in Australia and New Zealand

6 Low muscle mass is an important feature of sarcopenia. 90.9

7 In the absence of equipment required for sarcopenia diagnosis, or when 80.0
physical limitations (e.g., hand arthritis) preclude some active testing,
the presence of muscle weakness or slowness (low usual gait speed)
makes sarcopenia probable.

3 Cultural, ethnic and physical ability differences for normal and low 86.2
muscle strength, physical performance and body composition
measures should be considered in the application of diagnostic cut-
points for sarcopenia.

9 Persons with sarcopenia should be assessed at least annually following 82.1
diagnosis, with additional assessment following any major health event.
10 The ANZSSFR recommends clinicians undertake a consultation of 30— 80.9

60 min duration with persons with or at risk of sarcopenia, which
could incude assessments described by the BASIC (Basic Assessment
Sarcopenia Items for Completion).”
11 The standardization of a sarcopenia definition and cut-points for 89.6
diagnosis and management is recommended across Australia and New
Zealand.




Table 3 Australian and New Zealand Society for Sarcopenia and Frailty Research (ANZSSFR) Sarcopenia Diagnosis and Management Task Force final
statements and classification of recommendation

Number Statement Agreement (%) EBR CBR PP
Management
12 Accredited healthcare professionals (or degreed, NZ) should provide an 89.6
accessible explanation of sarcopenia, including provision of informative
material, to those diagnosed with sarcopenia to support engagement
in_self-determined health behaviours
13 All persons with sarcopenia should be offered resistance-based training 92.5
by an accredited healthcare professional (or degreed, NZ), tailored to the
individuals’ abilities and preferences.
14 Optimization of energy and protein intake is likely to be beneficial 97.9
for all persons with sarcopenia, but benefits may be greatest when
combined with a physical activity intervention, such as resistance
exercise
15 Clinicians should consider referring persons with sarcopenia to a 90.9
dietitian for the development of a dietary and protein optimization plan.
16 Total protein intake of 1-1.5 g/kg/day should be considered for older 86.7

adults with sarcopenia, excepting those with significant kidney disease
defined by an eGFR of <30 mL/min/1.73 m?.

CBR = Consensus-based recommendation. EBR = Evidence-based recommendation. PP = Practice point.

“Caveats to this recommendation are insufficient agreement to endorse a screening tool or imaging technique, addressed in Discussion.
"The Basic Assessment Sarcopenia Items for Completion include (i) sarcopenia diagnostic measures; (i) comorbidity assessment; (iii) med-
ication history; (iv) falls and fracture history; (v) functional status; (vi) nutritional assessment; (vii) physical activity levels; (viii) social sup-

port assessment; (ix) quality of life and self-rated health; and (x) cognition and mood assessment. Refer to Data S8 for more details.



Uptake and utilisation trends

None 7.2 82.7

Australian National Health Survey

https://www.abs.gov.au/sta health/health-conditions-and-risks/national-health-

survey/2022
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Uptake and utilisation trends

None 7.2 82.7

1 4.6 3.4

2 5.4 3.8

2 or more 18.3 14.0

3 or more 12.7 9.8
Australian National Health Survey |

survey/2022
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Strength-training and balance activities in Canada:
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This article has been peer reviewed.



FIGURE 1
Sex specific temporal trends in adherence to the muscle/bone- strengthenlng recommendations in youth, adults and older eulultsil
based on weight training, moderate-to-high impact activities and low-to-high impact activities, CCHS, 2000-2014
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Some key consumer results

* Sarcopenia prevention:

* Resistance training (75%), medications (71%), dietary modifications
(67%). Although, if single activity was performed, resistance training
(46%) was most popular.

e Sarcopenia treatment:

* Exercise frequency of 2-3 days/wk most preferred (46%) option

* Happy to be involved in research for exercise (88%) and diet (62%), but
less so for medications (33%)

26



Impact of low participation in resistance training

Calcifsed Tissue Imbarnational
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Health Care Costs Associated With Muscle Weakness: A UK Population-
Based Estimate

Rafael Pinedo-Villanueva' - Leo D. Westbury” - Holly E. Syddall® - Maria T. Sanchez-Santos’ - Elaine M. Dennison™ -
Slan M. Robinson®* - Cyrus Cooper®*5
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Abstract

Sarcopenia and muscle weakness are responsible for considerable health care expenditure but littke is known about these
costs in the UK. To address this, we estimated the excess economic burden for individuals with muscle weakness regarding
the provision of health and social care among 442 men and women (aged 7 1-80 years) who participated in the Hertfordshire
Cohort Study (UK ). Muscle weakness, characterised by low grip strength, was defined according to the Foundation for the
Mational Institutes of Health criteria (men < 26 kg, women< 16 kg). Costs associated with primary care consultations and
visits, outpaticnt and inpatient secondary care, medications, and formal (paid) as well as informal care for cach participant
weme calculated. Mean total costs per person and their corresponding components were compared between groups with and
without muscle weakness, Prevakence of muscle weakness in the samplke was [1%. Mean total annual costs for participants
with muscle weakness wens £4592 (C £2962-£6221), with informal cane, inpatient secondary cane and primary cans account-
ing for the majority of total costs (38%, 23% and 19%, respectively). For participants without muscle weakness, total annual
costs were £1885 (CI £1542-£2228) and their three highest cost categories wene informal care (26% ), primary care (23%)
and formal care (20%). Total excess costs associated with muscle weakness were £2707 per person per year, with informal
care costs accounting for 46% of this difference. This results in an estimated annual excess cost in the UK of £2.5 billion.

Keywords Sarcopenia - Muscle weakness - Health care costs - Ageing



Reablement and wellnhess in aged care

The scope of the review covered five programs:

e The Commonwealth Home Support Programme (CHSP)
e Home Care Packages (HCP)
e Transition Care (TC)

e National Aboriginal and Torres Strait Islander Flexible Aged Care Programme
(NASIFACP)

e Short Term Restorative Care Programme (STRC)

Among these, CHSP is the largest and was most frequently discussed.
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Figure 1: What is wellness and reablement?

Definitions from the Commonwealth Home Support Programme (CHSP) Good Practice Guide

(o]

Wellness emphasises
identifying needs, aspirations
and goals. It acknowledges and
builds on strengths and has a
focus on integrating support
services as a path to greater
independence and quality of
life.

Reablement emphasises assisting
people to regain functional capacity
and improve independence. Similar to
rehabilitation, it is goal-oriented and
aims at full recovery where possible —
it seeks to enable people to live their
lives to the fullest.
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What did Nous find?

Overall, the key finding of the review was:

The?s is strong support for W&R approaches, and some great examples of the
approaches are emerging across the country. However, W&R approaches are not
yet deeply embedded or consistently applied across the home care sector.
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Figure 5 | A collaborative structure for the
home care sector

Assessors
Services
Providers

&
2z
O
g
<L
>
=

other pathways

Leadership

https://www.health.gov.au/site

@,
@,
O
K
D
-
-
-,

National teleconference participant


https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf
https://www.health.gov.au/sites/default/files/documents/2019/12/wellness-and-reablement-summary-of-consultations-across-the-home-care-sector.pdf

Support at Home program manual: A guide for registered providers for 1 July 2025

The diagram below outlines the step-by-step process for a participant to begin
receiving Support at Home services.

6. Participant and 7. Provider accepts the
1. Participant iz referred provider enter into a My Aged Care referral
to or registers with My sarvice agreemenl. and nolifies Services
Aged Care and is Participant completes Australia that the
screened income and assels participant has started
assessment. care,

2. Participant is tnaged. 9. Participant receives
Aged care assessmaent funding allocation and
organisation and finds a provider to

deliver Support at Home
Services.

4, Participant recaives
Motice of Decision letter
and is placed in the
Support at Home
Prionty System.

3. Participant and
assessor develo r |
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Short-term restorative care (STRC)
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Prioritising restorative care programs in light of current

age care reform
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Abstract

Background: Short-term restorative care (STRC) alms to reduce the demand
for long-term aged care services through 8weeks of Intensive, multdisciplinary
services desigmed to enhance the Independence of community-dwelling older
Australlans at risk of functional decline. Evidence surrounding the effectiveness
and feasibility of STRC 15 limited.

Objective: This study aimed to examine the effectiveness of an existing exercise-
based STRC model and help inform successful service delivery to maximise par-
ticipant outcomes nationally.

Methods: An observational cohort study was conducted to evaluate the potential
benefits accrued by community-dwelling older adults accessing Southem Cross
Care’s current exercise-based STRC model in Adelaide, South Australla. Program
effectiveness was determined via Improvements in cutcome measures specific to

functional decline risk factors from baseline !Eeek U! to dlsc:haEEE (Week &).

Results: Results demonstrated significant improvements (p < 0.001) In partici-
pants’ (h=~62) lower extremity function (44.0%), depressive symptoms (52.4%),
anxiety (45.8%), frallty stape (57.9%), Independence in activities of dally living
(17.3%) and health-related quality of life (24.0%). No slgnificant change was
found for grip strength or BMI post-intervention. The most frequent services
were exerclse-based (54.3% of total services), with parfticipants recelving an aver-

| age of twio to three exercise services per week.

Conclasions: An exercise-based STRC model 15 an effecttve mechanism to re-
verse functional decline and assoclated risk factors among community-dwelling
older Australlans. Adoption of multidisciplinary Intervention as a standardised
STRC service model could help improve client outcomes nationally and offset
expected Increases in community and long-term aged care demand.

EEYWORDS
apeing, exercise therapy, functional independence, multidisciplinary cane



How well are we providing evidenced-based programs?

Original Article

Content of exercise programmes targeting older people
with sarcopenia or frailty - findings from a UK survey
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How well are we providing evidenced-based programs?

Abstract

Objectives: To establish whether existing exercise programmes offered to people with sarcopenia or frailty
adhere to the current evidence base. Methods: We conducted a national survey of practitioners delivering exercise
programmes to older people with sarcopenia or frailty in the UK. The link to the online survey was distributed
through email lists of professional societies, practice networks and social media. Questions covered target
population and programme aims, type, duration and frequency of exercise, progress assessment and outcome
measures. Results: One hundred and thirty-six responses were received. 94% of respondents reported prescribing
or delivering exercise programmes to people with sarcopenia or frailty. Most programmes (81,135 [609:]) were
primarily designed to prevent or reduce falls. Resistance training was the mainfocusin only 117123 (99:), balance
training in 61,123 (50%:) and functional exercise in 28/123 (23%). Exercise was nrrered once a week or less

specificity, frequency or duration of exerdse likely to improve outcomes for this patient group.

Keywords: Exercise, Frailty, Resistance training, Sarcopenia, Survey



Take home messages

* Progressive resistance and balance training essential health, function
and well-being as we age

* Such exercise should ideally be performed at least twice a week

* Governments, local councils, aged care providers and healthcare
professionals need to work together to provide accessible evidence-
based exercise programs for older adults

* Each of us can make a difference in our community by being a role
model and advocate
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